Background
INTRODUCTION
Body image is the mental image formed from the size and shape of one's own body [1] . It is a multidimensional construct that encompasses feelings, thoughts and behavior concerning physical attributes [2, 3] . It can also be considered as the relationship between the body of an individual and body-related cognitive processes (beliefs, values and attitudes) [4, 5] .
The growing urbanization and technological development of the modern world has imposed important changes in people's lifestyle [6] . Sedentary behavior, which decreases physical activity levels, in conjunction with poor eating habits and increased intake of industrialized and hypercaloric food have contributed to the rise in problems related to excess body weight [7] . A number of studies suggest that a significant increase in body mass index (BMI), waist circumference (WC) and body fat percentage (BFP) are strong indicators of body image dissatisfaction (BID) [8 -10] .
Although there are anthropometric values suggested by the World Health Organization [11] to maintain physical fitness related to health, the ideal physical type is determined by culture [12] . In this respect, the current esthetic beauty standards accepted by society and constantly promoted by the media [13] , are thin women and muscular men [14 -16] , which generates excessive concern with body image [17] and influences the growing dissatisfaction of people with their appearance [18, 19] . Thus, people compulsively strive for the perfect body and the esthetic ideal of beauty in order to follow these standards and be socially accepted [20 -22] . This imposition aims to meet the demands of the beauty industry [23, 24] , triggering increased consumption in medications, clothes, gym services, and weight loss clinics [21, 22] , among other stakeholders in this expanding market. Moreover, these factors may contribute directly to the incidence of eating disorders [25, 26] .
The body stereotype proposed is not always attainable due to different physical structures of the population [27] , causing an increase in BID, which can be understood as a negative assessment of one's body [28] . This is normally diagnosed using questionnaires and silhouette scales, which emphasize concerns with weight, shape and BFP [29] . However, when the perception domain is investigated, silhouette figures are more frequently used [30] . Dissatisfaction with body image, resulting from not meeting the esthetic-cultural standards of contemporary society [31] is highly prevalent in both genders and in different age groups [28] . It is more common in young people, who are more vulnerable to behavioral changes, as well as in health professionals who value physical appearance [32, 33] .
Depending on its severity, this dissatisfaction may hinder some aspects of life related to eating behavior, self-esteem as well as psychosocial, physical and cognitive performance [19, 34 -37] . Given that psychological well-being in current society is significantly associated with body measurements [8] , a negative self-concept of body image can decrease quality of life [45 -47] and is a risk factor for psychiatric symptoms such as depression or mood changes [37 -40] , anxiety [41, 42] and stress [43, 44] . There is wide evidence showing that impaired body image perception may contribute to an increase in suicide attempts [48, 49] .
Thus, is BID related to anthropometric profile? Moreover, does BID influence mental health measures, irrespective of anthropometric profile? The present study aimed to identify the prevalence of BID in university students, as well as to compare the mean values obtained in anthropometric tests and instruments related to mental health between individuals satisfied and dissatisfied with body image.
METHODS

Sample
This is a cross-sectional study with a convenience sample composed of 140 physical education students (75 men and 65 women) from the Veiga de Almeiga University in Rio de Janeiro state (UVA-RJ). Undergraduates were excluded from the sample who were absent from the class on data collection days; did not complete all the anthropometric assessment tests; refused to participate; did not correctly fill out the questionnaires. Individuals were instructed regarding the study procedures and gave their informed consent in accordance to the 196/96 Resolution of the National Health Council and the Declaration of Helsinki [50] . The project was approved by the human research ethics committee from the Universidade Veiga de Almeida (UVA -RJ) (no. CAEE 06784012.6.0000.5291).
Data Collection Procedures
The researchers held a meeting with possible volunteers at the institution. They were explained the goals and ethical procedures and gave their informed consent. Trained evaluators performed data collection at two different moments. On the first day, the individuals responded to the instruments (STAI, POMS, SF-36 and the Silhouette Scale) and on the second day, anthropometric variables were collected (Body Composition -BIA, Weight, Height and Waist Circumference). All study individuals received the same verbal instructions and doubts were clarified before the questionnaires were filled out. The instruments also contained written instructions on how to complete them. During the application of the instruments, there was no communication between individuals and there was no time limit imposed.
Anthropometric Variables
The following anthropometric and body composition variables were collected: a) height (cm) using a stadiometer with a 0.1 cm accuracy (Sanny ® ES 2020, Brazil); b) weight using a digital scale with a 0.01 Kg accuracy (Filizola ® PL 180, Brazil); c) waist circumference (WC) was measured using a steel anthropometric tape (Cescorf ® , Brazil), with a 2 m extension and 0.01 m intervals, at the narrowest point between the external surface of the last rib and the anterior superior iliac spine; d) BFP using a bipolar bioelectrical impedance analysis (BIA) device (Omron ® HBF-306, USA). To complete the BIA analysis, participants completed the following procedures: (1) did not use diuretic drugs in the previous 7 days; (2) fasting for at least 4 h; (3) did not consume alcoholic beverages in the previous 48 h; (4) did not engage in intense physical activity in the last 24 h; (5) urinated at least 30 min before the measurement; (6) removed body adornments such as earrings, bracelets, necklaces and piercings; and (7) remained at absolute rest for at least 8-10 min in the supine position before the measurement [51] . All anthropometric measurements were made in accordance to the recommendations of the International Society for the Advancement of Kinanthropometry [52] . Body mass index (BMI) was computed using height and weight measures (weight/height 2 ). BMI was classified as normal (< 25 kg/m 2 ) and overweight (≥ 25 kg/m 2 ) according to the criteria established by the WHO [11] . The cutoff points used for WC were based on the degree of risk for cardiovascular diseases, namely moderate risk for women (WC > 80 cm) and men (WC > 94 cm), and high risk for women (WC > 88 cm) and men (WC > 102 cm). With respect to BFP, the cut off points for obesity or excess fat were ≥ 25% for men and ≥ 35% for women.
Body Image
The silhouette scale was used to estimate body image satisfaction. This consisted of male and female figures representing different body shapes numbered from 1 to 9 [53] . The individuals marked the silhouette that was most similar to their current body image and which one they would like to have. The difference between current and ideal silhouette was used to measure BID. If the difference was zero, the individuals were classified as satisfied, and if different from zero then they were classified as dissatisfied.
Mood State
Mood state was assessed using the Profile of Mood States Scale [54] . The 42 items on the short form are divided into six subscales: tension (T), depression (D), hostility (H), vigor (V), fatigue (F) and mental confusion (C). Each subscale contains four items rated using a Likert-type scale (not at all -0; a little -1; moderately -2; quite a bit -3; extremely -4), with sub-scores ranging from 0 to 16. Subscales T, D, H, F and C are considered negative factors of mood, and V a positive factor. Total mood disturbance (TMD) is calculated by the sum of negative factors, subtracting the positive factor score. The number 100 was added to the final TMD score to avoid negative results.
State-Trait Anxiety
Anxiety was measured by the self-rated STAI scales (State and Trait Anxiety Inventory). The state scale (STAI -S) requires individuals to express how they feel "at the moment" in relation to the 20 items contained on a 4-point Likert scale (not at all -1; somewhat -2; moderately so -3; very much so -4). The trait scale (STAI -T) also has 20 items, but individuals are instructed to respond how they "generally feel" on a different 4-point Likert scale (almost never -1; sometimes -2; often -3; almost always -4). The total score of each scale can vary from 20 to 80 points, with scores below 30 indicating a low degree of anxiety, 31-49 a medium level and 50 or more a high degree [55, 56] .
Quality of Life
The SF-36 questionnaire (Medical Outcomes Study 36 -Item Short-Form Health Survey) was used to assess quality of life. This instrument contains 36 items, 35 of which encompass eight domains, grouped into two large components: physical (domains: functional capacity, physical aspects, pain and general health status) and mental (domains: mental health, vitality, social aspects and emotional aspects). A last item assesses change in health over time. Each of these domains received scores between 0 and 100, where zero corresponds to the lowest score and 100 to the highest [57, 58] .
Statistical Analysis
The gathered data was analyzed using the SPSS 20.0 statistical package. The sample was characterized using descriptive statistics, namely central tendency (mean) and dispersion (standard deviation) measures. The Shapiro-Wilk and Levene tests were used to verify the sample's normality and homogeneity of variances, respectively. The student's t-test was applied to compare means from the anthropometric measures and mental health scores. A p-value < 0.05 was considered significant.
For purposes of the present study, the d score was defined as the difference in scores between groups (i.e., Body Satisfied and Body Dissatisfied) expressed in standard deviation units (Mgroup1-Mgroup2/SDpooled across groups). The most commonly used Cohen's d formula has a slight bias as it overestimates the sample estimate effect size in small samples. Thereby, we completed the Hedges correction [59] which removes this bias using a simple correction, yielding an unbiased estimate of the effect size. Effect sizes were computed using an online calculator (http://www.psychometrica.de/effect_size.html) developed by [60] . Effect sizes were classified as minimal to small (d < 0.2), small to moderate (d = 0.2 -0.5), moderate to large (d = 0.5 -0.8) and large (d > 0.8) [61] .
RESULTS
A summary of the sample characteristics is presented in Table 1 . A total of 140 physical education undergraduate students, aged 23.6 ± 3.7 years, were participated in the study. The mean height, body weight, body fat percentage (BFP), BMI and WC were 70.7 ± 14.3 kg, 169.4 ± 1.1 cm, 19.5 ± 7.1%, 24.5 ± 3.5 kg/m 2 and 76.7 ± 9.7 cm, respectively. The prevalence of BID in the students was 67.1%, with 80.4% of women and 64.2% of men aiming to reduce their body measures. Table 2 shows the between-group differences regarding anthropometric variables. There was no difference in BMI (p = 0.067) between satisfied (23.7 ± 2.9 kg/m 2 ) and dissatisfied individuals (24.9 ± 3.7 kg/m 2 ). A significant difference (t = -2.061; p = 0.041) in BF was observed between the satisfied and dissatisfied individuals (20.3 ± 7.7% vs. 17.9 ± 5.4%). Mean WC was significantly higher (t = -1.993; p = 0.048) in dissatisfied students than in their satisfied counterparts (77.9 ± 10.0 cm vs.74.4 ± 8.7 cm). Although there were no significant differences in BMI between groups, the reported effect size was small to moderate (d = 0.330), just as for WC (d = 0.357) and BFP (d = 0.328). No significant differences between groups were found regarding any of the anxiety scores investigated.
The POMS compared satisfied and dissatisfied individuals, respectively, finding significant differences between anger (8.4 ± 4.0 vs. 10.2 ± 3.9; t = -2.490; p = 0.014), depression (2.6 ± 3.8 vs. 5.0 ± 5.6; t = -2.582; p = 0.011), hostility (3.1 ± 3.6 vs. 5.0 ± 3.9; t = -2.815; p = 0.006), fatigue (5.4 ± 4.0 vs. 7.4 ± 4.6; t = -2.526; p = 0.013) and mental confusion (7.1 ± 2.5 vs. 8.2 ± 2.7; t = -2.331; p = 0.021). In relation to TMD, the dissatisfied obtained a significantly higher score (120.5 ± 18.0 vs. 110.1 ± 14.5; t = -3.422; p = 0.001). All the domains from POMS had small to moderate or moderate to large effect sizes, with the TMD score having the largest (d = 0.612).
The mental aspect score of quality of life (QOL) was significantly higher (t = 3.444; p = 0.001) in satisfied students (75.1 ± 12.1) when compared to the dissatisfied (66.8 ± 15.9), with a small to moderate difference between-groups (d = 0.491).
DISCUSSION
The aim of the present study was to assess BID of university students, and to compare anthropometric measures and mental health scores between satisfied and unsatisfied students.
The results of this study revealed that 67.1% were dissatisfied with their body image. It is important to underline that this value is significantly high, since approximately two out of three students expressed the desire to have a body shape different from the one currently perceived. Similar results were found in studies with physical education students or participants from other study domains. Miranda et al. [33] found that 76.6% of university students recruited from several study domains were dissatisfied with their body image (20.82 ± 3.03 years). In addition, Gonçalves et al. [27] identified BID in 75.8% and 78.2% of nutrition and physical education undergraduates, respectively. A research project conducted by Claumann et al. [62] found that 79.2% of physical education freshmen expressed BID. In another study [63] carried out with 236 undergraduates of both genders, the prevalence of BID was 69.5%. Similarly, an investigation [34] performed with 294 physical education students from the State University of Ponta Grossa (UEPG) found that 61.2% of individuals were dissatisfied with perceived body image.
Due to their high prevalence of BID, physical education undergraduates are highly susceptible to developing mental disorders, including eating disorders [21] . The physical and esthetic demands inherent to the course and profession they chose to pursue may be a possible explanation for the high percentage of dissatisfaction observed [62] . Thereby, these future professionals face pressure to follow socially accepted esthetic standards, generating exaggerated concerns with body appearance that can influence body image satisfaction levels [41, 64] . A number of authors agree that cultural pressures ultimately define idealized values, leading men to demonstrate a consensual desire to reduce body fat, increase muscle mass, develop broad shoulders, strong arms, a thin waist and hips, as well as a flat stomach. By contrast, women crave a thin and tall stereotype, with slim thighs, buttocks, and waist, in addition to a flat stomach [12, 65] .
Cross-sectional studies have been conducted in order to establish the relationship between BID and anthropometric measures. However, these studies have mainly assessed BMI and the results have been inconsistent [66] . The findings of the present study showed no difference in BMI (p = 0.067) between undergraduates satisfied and dissatisfied with their body image, differing from those that reported an increase in BID with the rise in BMI [10, 22, 33, 34, 63, 66 -74] . Some studies also found no significant association between these variables [12, 69, 75] .
The results presented here suggest significant differences in the anthropometric variables BFP (p = 0.041) and WC (p = 0.048) between the two groups analyzed. Corseuil et al. [74] observed an association between BID and BFP in a study conducted on 180 females aged between 10 an 17 years. Fermino et al. [72] studied individuals that engaged in activities at the Pontifical University of Parana (PUC-PR) sports center and using multiple linear regression they observed that higher BFP values represented greater body image dissatisfaction. There is also an evidence associating BID with sum of skinfolds, an alternative anthropometric measure to assess body adiposity [10, 66] . In a sample of 220 undergraduates, no association was found between WC and BID, a measure that can be used to estimate central adiposity [76] .
These findings suggest that BFP and WC, just like BMI, may be reliable anthropometric indicators of BID in university students. It is also important to notice that several researchers highlight the limitations related to the use of BMI, which does not differentiate between adipose tissue and lean mass [10, 33] . Thereby, it seems that BID is more interrelated to the amount of subcutaneous adipose tissue than total body weight [66] .
The current esthetic standard of beauty accepted by society and constantly promoted by the media may exert some influence on body image satisfaction and the mental health of individuals. Men express BID after viewing images of other "muscular" men, but not of average men [77] . These results corroborate those obtained for women in a study by Birkeland et al. [78] , where 138 female undergraduates demonstrated BID and a negative mood in the presence of a model. Negative feelings about their bodies contribute to the increased prevalence of depression symptoms and decreased self-esteem in adolescent women [79] . Excessive media exposure of "ideal" bodies (thin models) in our society may trigger a more negative mood and lower food intake in women [80] , contributing to the onset of eating disorders such as anorexia and bulimia.
This low self-esteem in female adolescents may be attributed to overweight and obesity, which generates BID, negatively affecting mental health [81] . El Ansari et al. analyzed body image differences in 1,384 university undergraduates in two European countries and found that students who perceived themselves as being overweight reported lower quality of life [82] . Better body image was also related to an increase in self-esteem, optimism and social support among women, which are mental health related components of quality of life [83] . Quality of life seems to have a positive influence on how individuals perceive their body image, but the opposite is equally likely [82] .
There is a need to acknowledge and increase our understanding of BID as a public health problem. A total of 5,255 Australian women, aged between 18 and 42 years, filled out specific questionnaires on body image and mental health. The results demonstrate that most individuals (86.9%) reported some level of dissatisfaction with their weight, and more than one-third (39.4%) relate moderate dissatisfaction. Higher levels of BID were associated with poor quality of life, primarily with the mental health and psychosocial dimensions [47] . Individuals with third-degree obesity exhibit concerns with body image and high frequency of binge eating episodes, as well as severe depression symptoms and anxiety. Depression symptoms were detected in 100% of these individuals, and severe symptomatology in 84%. The frequency of anxiety as a trait was 70%, as a state 54%, and 76% of all patients reported discomfort regarding their body image [84] .
LIMITATIONS
It is important to highlight that the study reported here has some limitations. First, it has a cross-sectional design, which does not allow establishing a causal relationship between the assessed variables. Furthermore, body silhouette scales are two-dimensional and do not allow to fully represent the individual, their body fat distribution and other anthropometric measures important to body image. Future studies should make efforts to include new variables to analyze the interaction between the biological, physiological, emotional and social aspects that encompass body image understanding.
CONCLUSION
The results show a high prevalence of BID in physical education undergraduates. Furthermore, individuals with greater fat accumulation in the visceral region and a higher percentage of body fat were more likely to exhibit BID. Finally, BID was related with poorer quality of life and mood state in these university students.
